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Abstract 
 
Because the climatic factors play an increasing role in day to day life, the statistics may play a valuable role in 
emphasizing the evolutions of the weather traits tendencies. The aim of this study is to emphasize the usefulness of using 
descriptive statistics in analyzing the datasets of a single parameter of the climatic data, temperature, by different time 
periods, during one year, using a specific statistical program, STATISTICA v.8.0 for window. The study was performed 
in 2016, in a private potato farm located in Pădureni village, County of Cluj. The environmental temperature was daily 
recorded, with an automatized climatic station, during summer period, from June 2016 up to August 2016. The results of 
the application of the descriptive statistics show that the temperature evolutions in summer of 2016, within the 
experimental area have good homogeneity, and that statistical analysis is correct, reflecting the real data distributions, 
and frequencies.  
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1. Introduction 
 
The environmental temperature is one of the 
most important climatic parameter, because it has 
huge influence upon all life sectors, but also on 
development of industrial sectors, agriculture, and 
economy as a whole [2, 6, 8]. For this reason, 
accurate methods used not only for identification of 
temperature variations in time, spatial distribution, or 
seasonal increasing and/or decreasing, but also for 
quantifications of differences between temperatures, 
characteristic for a certain time period, season, etc. 
are very useful [1, 4, 8]. 
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In order to identify the significance of 
differences a series of methodologies may be used, 
but they differ at very large extent, function of the 
dataset structure [2, 7]. In this respect, we have to 
mention that there are parametric tests and non-
parametric [3, 5]. If t-test (one way analysis of 
variance ANOVA) is a parametric one, among non-
parametric tests we mention:  
 the χ2 test; 
 the U test of Mann-Whitney, which is 
the equivalent of the independent 
parametric t-test; 
 the Wilcoxon test of unpaired ranges, 
equivalent to ANOVA repeated 
measurements, or independent t-test; 
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 the Kruskal-Wallis ANOVA test of 
ranges, equivalent to simple ANOVA, 
but data are converted in ranges; 
 the ANOVA Friedman biunique test of 
ranges, which is equivalent to repeated 
ANOVA test.  
Our study focuses on emphasizing the 
methodology of performing comparisons between 
the monthly average temperatures, and between 
monthly and season average temperatures, within a 
monitoring experiment conducted in a certain area, 
using the statistical program, STATISTICA v.8.0 for 
windows. 
 
2. Material and Method  
 
The temperature monitoring was carried out in 
a village located in the County of Cluj,  Commune of 
Tritenii de Jos, Pădureni village (46°35’41’’N, and 
24°02’18’’E), respectively. The period of the 
experimental development was the summer of 2016, 
meaning the months of June, July, and August 2016. 
The temperature values were daily collected with an 
automatized climatic station. 
Comparisons between the mean monthly 
temperatures, and also between monthly mean 
temperature and season mean temperature were 
carried out using a parametric test, t-test. It is an 
appropriate test, because we consider opportune the 
assessment of the statistical differences between 
temperatures. 
If, e.g. we consider the temperatures of the 
month of June 2016, one group (Group 1), and the 
temperatures of the month of July 2016 the other 
group (Group 2), the idealized distributions    will 
have the shape described in Fig. 1. This figure also 
indicates the localization of the means of compared 
groups. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Idealized distributions for two compared groups 
(Source: 
https://www.socialresearchmethods.net/kb/statinf.php, 
[8]) 
 
The t-test is applied in order to identify the 
significance of differences, but in this case we have 
to take into consideration their variability. Three 
possible scenarios are presented in Fig. 2.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Three scenarios for differences between means 
(Source: 
https://www.socialresearchmethods.net/kb/statinf.php, 
[8]) 
 
One of the scenarios (Fig. 2.a) emphasize a 
moderate variability of datasets, the second (Fig. 2.b) 
exemplifies high variability, while the third (Fig. 
2.c), low variability. 
In order to exemplify the calculation of the 
formula for the t-test ratio, we consider appropriate 
to illustrate it as follows (Fig. 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. The illustration of the formula for the t-test 
(Source: 
https://www.socialresearchmethods.net/kb/statinf.php, 
[8]) 
 
For the calculation of the t-test equation we 
have to take into consideration that it has two 
components. The first one, on the top, emphasizes the 
difference between the two means, e.g. the mean 
temperature in June 2016, and the mean temperature 
in July 2016 (1).  
 
𝐷 = ?̅?1 − ?̅?2    (1) 
where:  
Group 1 Group 2 
(a) 
(b) 
(c) 
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?̅?1 – the mean temperature of the month of June 2016, 
in studied areal 
?̅?2 – the mean temperature of the month of July 2016, 
in studied areal 
 
The bottom part of the equation is the measure 
of the dispersion (variation) of the temperatures, an 
is usually called the standard error of the difference 
(2).  
 
 
 
 
𝑆𝐸(?̅?1 − ?̅?2) = √
𝑉𝑎𝑟1
𝑁1
+
𝑉𝑎𝑟2
𝑁2
    (2) 
where: 
?̅?1 – the mean temperature of the month of June 2016, 
in studied areal 
?̅?2 – the mean temperature of the month of July 2016, 
in studied areal 
Var1 – the variance of temperatures of the month of 
June 2016, in studied areal 
Var2 – the variance of temperatures of the month of 
July 2016, in studied areal 
N1 – total number of recorded temperatures in the 
month of June 2016, in studied areal 
N1 – total number of recorded temperatures in the 
onth of July 2016, in studied areal 
 
Thus, the t-test equation (3) will be: 
𝑡 =
?̅?1−?̅?2
√
𝑉𝑎𝑟1
𝑁1
+
𝑉𝑎𝑟2
𝑁2
             (3) 
where: 
?̅?1 – the mean temperature of the month of June 2016, 
in studied areal 
?̅?2 – the mean temperature of the month of July 2016, 
in studied areal 
Var1 – the variance of temperatures of the month of 
June 2016, in studied areal 
Var2 – the variance of temperatures of the month of 
July 2016, in studied areal 
N1 – total number of recorded temperatures in the 
month of June 2016, in studied areal 
N1 – total number of recorded temperatures in the 
month of July 2016, in studied areal 
 
3. Results and Discussions 
 
 
 
 
 
 
 
 
The programs work as described 
 
 
 
 
 
 
The t-value will be positive if the first mean 
is larger than the second and negative if it is smaller. 
Once you compute the t-value you have to look it up 
in a table of significance to test whether the ratio is 
large enough to say that the difference between the 
groups is not likely to have been a chance finding. To 
test the significance, you need to set a risk level 
(called the alpha level). In most social research, the 
"rule of thumb" is to set the alpha level at .05. This 
means that five times out of a hundred you would find 
a statistically significant difference between the 
means even if there was none (i.e., by "chance").  
You also need to determine the degrees of 
freedom (df) for the test. In the t-test, the degrees of 
freedom is the sum of the persons in both groups 
minus 2.  
Given the alpha level, the df, and the t-value, 
you can look the t-value up in a standard table of 
significance (available as an appendix in the back of 
most statistics texts) to determine whether the t-value 
is large enough to be significant. If it is, you can 
conclude that the difference between the means for  
 
 
 
 
 
 
 
 
 
 
 
 
 
the two groups is different (even given the 
variability). Fortunately, statistical computer 
programs routinely print the significance test results 
and save you the trouble of looking them up in a 
table.  
The t-test, one-way Analysis of Variance 
(ANOVA) and a form of regression analysis are 
mathematically equivalent (see the statistical 
analysis of the posttest-only randomized 
experimental design) and would yield identical 
results. 
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Table 1.The averages and parameters of dispersion of pressure (hPa), wind velocity (km/h), and rainfall regimen (mm) 
within experimental field located in Pădureni, county of Cluj, 2012-2014 
Issue  Pressure, hPa Wind velocity, km/h Precipitations, l/m2 
n 549 549 549 
Mean 1063.17 7.72 1.39 
Minimum 969.00 3.00 0.00 
Maximum 1023.00 23.00 24.89 
 Standard deviation 4.09 2.61 761.14 
Standard error   
of mean 
0.17 0.11 3.47 
Coefficient   
of variation 
0.38 33.78 0.15 
Skewness 3.45 1.38 3.69 
Kurtosis 9.62 3.11 5.74 
 
 
4. Conclusions  
 
Descriptive statistics is a powerful tool for 
emphasizing the evolutions of different climatic 
parameters, by specific time periods. Among 
descriptive statistics items, central tendency of the 
sample plays a crucial role in describing the data 
status.  According to the particular dataset 
distributions, we note that the calculation of mean is 
recommended when parametric conditions are 
accomplished by the numeric variables, the 
calculation of median is appropriate when parametric 
restrictions are not accomplished, while the mode is 
seldom calculated, because of the specific of datasets. 
The study of the evolution of the temperature 
(°C), in the summer of 2016, in experimental areal, 
by each summer month (June, July, August), and by 
entire three summer months period, using descriptive 
statistics, emphasizes symmetric temperature  
 
 
datasets distributions in the months of June, July, and 
by entire summer period, but asymmetric distribution 
of temperature datasets in the experimental areal, in 
the month of August 2016. The results of the 
application of the descriptive statistics show that the 
temperature evolutions in summer of 2016, within the 
experimental area have good homogeneity, and that 
statistical analysis is correct, reflecting the real data 
distributions, and frequencies.  
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